We examined whether anticipation is underpinned by perceiving structured patterns or 22 postural cues and whether the relative importance of these processes varied as a function of 23 task constraints. Skilled and less-skilled soccer players completed anticipation paradigms in 24 video-film and point light display (PLD) format. Skilled players anticipated more accurately 25 regardless of display condition, indicating that both perception of structured patterns between 26 players and postural cues contribute to anticipation. However, the Skill x Display interaction 27 showed skilled players' advantage was enhanced in the video-film condition, suggesting that 28 they make better use of postural cues when available during anticipation. We also examined 29 anticipation as a function of proximity to the ball. When participants were near the ball, 30
Introduction 44
Anticipation, which is the ability to predict a future course of action or what will 45 happen next, is critical in everyday tasks (e.g., crossing a road, performing an overtaking 46 manoeuvre when driving), professional domains (e.g., military aviation, crowd-control, law 47 enforcement), and sport. Regardless of the context, performers must contend with complex 48 and dynamic environments, whereby the importance of anticipation is magnified given the 49 strict temporal constraints involved. Those who excel at these tasks have been shown to use 50 specific perceptual-cognitive skills that allow them to encode information and respond 51 accordingly (Williams, Ford, Eccles, & Ward, 2011) . One such process that has been 52 proposed as critical in expert anticipation in team sports is the ability to perceive patterns 53 within a display (Abernethy, Baker, & Cote, 2005) . Another key skill is the ability of 54 performers to pick up postural cues from an opponent's body movements. In the present 55 study, we examine the relative importance of perceiving structured patterns and advance 56 postural cues to anticipation. 57
The seminal research which highlighted the importance of perceiving structured 58 patterns to expert performance came from the domain of chess (de Groot, 1965; Chase & 59 Simon, 1973; Goldin, 1978 Goldin, , 1979 ) using recall and recognition paradigms. In the recall 60 paradigm, participants recall the positions of display features after an initial exposure, while 61 in the recognition paradigm, participants must judge whether stimuli that are presented in a 62 perceptual-cognitive skill, whereas for proximal tasks the relative contribution of advance 142 postural cues becomes more important. 143
In the current paper, we were only interested in examining the extent to which the 144 perception of patterns and perception of advance postural cues contribute to anticipation. 145
Previously, researchers (e.g., North et al., 2009 North et al., , 2011 have indicated that experts recognize 146 structured stimuli by perceiving patterns in the display. However, visual search (North et al., 147 2009) and verbal report (North et al., 2011 ) data suggest some differences in the processes 148 underpinning anticipation and pattern recognition. We provide a more direct measure of 149 whether skilled performers are able to accurately anticipate solely on the basis of perceiving 150 patterns. We presented skilled and less-skilled soccer players with film and PLD stimuli and 151 asked them to make anticipation judgments as to what would happen next. In PLD stimuli all 152 that remained was the positions and movements of the players (and any potential patterns 153 between them). If perception of structured patterns between players was central to 154 anticipation, as it is to recognizing structured stimuli (c.f., Williams, North, & Hope, 2012) , 155 then we expected that skilled participants would outperform their less-skilled counterparts 156 and that this advantage would be seen in both film and PLD conditions. If skilled participants 157 utilize advance postural cues too then we also expected a skill x display interaction with 158 skilled participants enhancing their anticipation accuracy and skill advantage in the film 159 relative to the PLD condition. vary as a function of the task constraints. The film and PLD stimuli that we presented to 163 participants were broken down into far and near task conditions (based on whether the ball 164 was near to, or far away from, the participant at the point an anticipation decision was 165 required). We predicted, based on the results reported by Roca et al. (2013) and the changingtask constraints, that for the far task, perceiving structured patterns would be a more 167 important perceptual-cognitive skill and that more accurate anticipation would be observed 168 for skilled participants compared to less-skilled in both film and PLD conditions (structured 169 patterns between players are present in both film and PLD stimuli, and according to Roca et 170 al. such information is of greater importance when the task constraints are such that the ball is 171 far away from the participant). However, for the near task we expected the task constraints to 172 promote localised information sources (such as postural cues) to be more prominent and that 173 structured patterns would be less important. We therefore hypothesized that in the near task 174 condition, skilled participants would outperform less-skilled for film stimuli (postural 175 information is retained in the film display, and according to Roca et al. is of greater relative 176 importance when the tasks constraints are such that the ball is closer to the participant) but 177 that this advantage would be lost for PLD stimuli as postural information is removed. 178
Method 179

Participants 180
A total of 12 skilled (M age = 21.7 years, SD = 2.9) and 12 less-skilled (M age = 22.1 181 years, SD = 3.2) soccer players participated. Skilled participants had previously played at a 182 professional club's Academy and/or were currently playing at a semi-professional level and 183 all played in defensive positions. The skilled participants had been playing soccer 184 competitively for an average of 14.0 years (SD = 2.5). In contrast, less-skilled participants 185 only played soccer at a recreational or amateur level and had been participating for an 186 average of 10.5 years (SD = 3.3). All participants reported normal or corrected to normal 187 levels of visual function, provided written informed consent, and were free to withdraw from 188 the experiment at any stage. Ethical approval was granted by Liverpool John Moores 189
University where data collection took place. In addition to the action sequences being broken down as a function of display type 216 (i.e., film vs PLD), they were subdivided into near and far conditions based on the location on 217 the pitch where the final pass was made from relative to the observer prior to the clip being 218 occluded. Sequences where the attacking team made the final pass before crossing the 219 halfway line were categorized as the far-task condition, whereas those in which the final pass 220 was made beyond the halfway line (i.e., nearer the observer) were categorized as the near-221 task condition. Examples of far and near task clips in both film and PLD format can be seen 222 in Figure 1 . In each anticipation paradigm, of the 24 clips presented, half were classified as 223 near and half as far. 224
Test Films
Apparatus 225
To convert the original video film footage into PLD format, the film clips were saved 226 into ".avi" format using video editing software (Adobe Premiere, Adobe Systems 227 Incorporated, San Jose, CA). The clips were then exported via IrfanView 228 (www.irfanview.com) to the software package AnalysaSoccer (Liverpool John Moores 229 University, UK) which allowed the players' positions and movements from the original film 230 to be digitized and reconstructed so that they were represented as points of light against a 231 black background using real-time video playback. Once created, the PLD clips were 232 assembled into a test film to produce the anticipation paradigm. This film was then presented 233 using a DVD player (Panasonic, DMR-E50, Osaka, Japan) and projector (Sharp, XG-NV2E, 234
Manchester, UK) with images being presented onto a 9' x 12' screen (Cinefold, Spiceland, 235 IN, USA) at a rate of 25 frames per second with XGA resolution. 
